r 


I 


. 


.~ 
-!;<- 
.• 
.+ 


Page 1 


Setup 
Start 
1111111111111111111111111 


Stop 
1111111111111111111111111- 


Cust Item ID: 
Customer: 


111111111111111 


111111111111111 


Item 10: 
D212-664-207 


Revision 10: 
VIR 
Item Name: 
Crosstube 
Low Standard Aft 


Start Date: 
6/23/2011 
Start Qty: 
1.00 
Required Date: 6/30/2011 
Req'd Qty: 1.00 


- Work Order ID 71195 


Thursday, June 23,2011 
12:36:02 PM 
-" 
-" 


J 
.~ 
~~-:,....---=:::_:._._~_:-;==...:.===== __---= 
__ -=--=-=--=--=-_-__~_-_-_-_-_-_--_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-._-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_- 
-_-_-_- 


11111111111111111111111111111111111 


Accept 
111111111111111111111111111111111111111111111111111111111111 


Approvals: 
Process Plan: 


Reference: 


Date:Jl10(p/;23 
Tooling:--> 
--~~ 
QC: 
Date: 
__ 
SPC (YIN): 


Date: 


Date: 


Run 
Start 
1111111111111111111111111 


Stop 
1111111111111111111111111 


DOCUMENT 
CONTROL 
(Y\L::f 
lL-\o •.\~ 


Reject 
Reject 
Insp. 
Qty 
Number 
Stamp 
Accept 
Qty 
Tool 10 
Tool # 
Plan 
Code 
Set Upl 
Run Hours 


0.00 


Memo 
/ 
0.00 


Photocopy 
bluefile and create labeis!s 
per PPP 0212-664-207 
CHG~ 


Operation 
Description. 


Revision Nbr 


Rev B VI. 


Document 
Control 


1111111111111111111111111 
DC 


Sequence 101 
Work Center ID 


Draw Nbr 


I D212-664-247 
. 


100 


110 


1111111111111111111111111 
Packaging 


Packaging 


Pick Kit 


Packaging 


Memo 


0.00 


0.00 
11-9-30 


120 
0.00 


1111111111111111111111111 
CNC Bend 2 


CNC Alpha 
160 Bender 


BENDING 
MACHINE 
- CROSSTUBES' 


Memo 
1)-9-30 


Dart Aerospace 
Ltd 


W/O: 
WORK ORDER CHANGES 
-- 
- 
- 
Approval 
DATE 
STEP 
PROCEDURE 
CHANGE 
13y 
Date 
Qty 
Approval 
Chief Eng I 
_ Prod Mgr 
OC Inspector 
- 
- 


- 
- 


- 


Part No: 
_ 


Resolution: 


PAR#: 
_ 
Fault Category: 
_ 


Disposition: 
_ 


NCR: Yes No 
DQA: __ 


QA: N/C Closed: 
_ 


Date: 
_ 


Date: 
_ 
- 
NCR: 
WORK ORDER NON-CQiNFORMJ~NCE (NCR) 


.. 
- 
Description 
of NC 
Corrective 
Action 
Section 
B 
Verification 
Approval 
Approval 
DATE 
STEP 
Sign & 
Section A 
Initial 
Action D,escription 
Section C 
Chief Eng 
OC Inspector 
Chief Eng 
ChiE,f Eng 
Date 
- 
- 


- 


, 


.~,. 


• 
'" 
'... 
NOTE: Date & initial all entries 


" 


•• 
H:\fFOflMS\Ouality 
Assurance\approved 
OA\NCRWO 
RevE 
~ 


•• ~ 
_~_'f" 
.-_- 
-_---c-~~_==-__=____=____=____=__.=___=____=____=__-_=__=.._==__=.._==__==__==__=__==.=================== 
Work Order ID 
71195 


Thursday, June 23,2011 
12:36:02 PM 


Item ID: 
0212-664-207 


Revision ID: 
V/R 


Item Name: 
Crosstube 
Low Standard Aft 


Start Date: 
6/23/2011 
Start Qty: 
1.00 


Required Date: 6/30/2011 
Req'd Qty: 1.00 


111111111111111 


111111111111111 


11111111111111111111111111111111111 


Accept 
111111111111111111111111111111111111111111111111111111111111 


Cust Item ID: 


Customer: 


Page 2 


Setup 
Start 
1111111111111111111111111 


Stop 
1111111111111111111111111 


Reference: 


Approvals: 
Process Plan: 
Date: 
, 


QC: 
Date: 


Tooling: 


SPC (YIN): 


Date: 


___ 
Date: 
_ 


Run 
Start 
1111111111111111111111111 


Stop 
1111111111111111111111111 


Sequence ID/ 
Work Center ID 


130 


1111111111111111111111111 
QC 


Quality Control 


Operation 
Description 


QCI5- 
Crosstube 
Dimensional 
Check 
. 
Memo 
. 


Set Up/ 
ToollD 
Tool # 
Plan 
Accept 
Reject 
Reject 
Insp. 
Run Hours 
Code 
Qty 
Qty 
Number 
Stamp 
o.OOC 


I..:) l\';\l)i\~'\ 
G> 
_ 


0.00 
t'P"- 


140 


1111111111111111111111111 
Crosstubes 


Crosstubes 


0.00 


Crosstubes 


Memo 
0.00 


I-Drill Rivet holes as per Dwg D212-664-24 
7 using DT8972. ***Use T-Pin*** 


2-Drill pilot holes in tube as per Dwg D212-664-247 
using DT8550 and DT8551 


3-Ream hole to finish size in tube as per Dwg D212-664-247 


4-Deburr 
& Inspect for surface damage. 
Repair damage within limits as per 
Dwg D212-664-247 


5-Scribe part # and batch # using vibrating 
stylus as per Dwg D212-664- 
--5flD 
247 
~J- 


• 


Dart Aerospace 
Ltd 


W/O: 


DATE 
STEP 


WORK ORDER CHANGiES 


PROCEDURE 
CHANGE 


- 
. 
Approval 
Ely 
Date 
aty 
Approval 
Chief Eng I 
Prod Mar 
QC Inspector 
. 


. 


. 


Part No: 
_ 


Resolution: 


PAR#: 
_ 
Fault Category: 
_ 


Disposition: 
_ 


NCR: Yes 
No 
DQA: __ 


aA: IWC Closed: 
_ 


Date: 
_ 


Date: 
_ 


(NCR) 


- 


.Sign & 
Verification 
Approval 
Approval 
Section 
C 
Chief Eng 
QC Inspector 
Date 
- 


- 


- 
.' 
NCR: 
WORK ORDER NON-CONFORMJ~NCE 
-- 
- 


Description of NC 
Corrective 
Action 
Section 
B 
DATE 
STEP 
Initial 
Action D'escription 
Section A 


,. 
Chief Eng 
ChiEif Eng 


1--_. 
- 


~_. 
- 
- 
. 
. 


~ 
- 
NOTE: Date & initial all entries 


p 
H:\fFORMS\Quality 
Assurance\approved 
QA\NCRWO 
RevE 


.. 


r--- 
. _._------------_._-------------------- 


Work Order ID 71195 
11111111111111111111111111111111111 
Thursday, June 23,2011 
12:36:02 PM 
--.-------------- 


Item lD: 
0212-664-207 
Accept 
111111111111111111111111111111111111111111111111111111111III 
Revision lD: 
U/R 
Item Name: 
Crosstube 
Low 
Standard 
Aft 


Page 3 


Setup 
Start 
1111111111111111111111111 


Stop 
11111111111111 III 11111111 


Approvals: 
Process Plan: 
Date:__ 
Tooling: 


QC: 
Date:__ 
SPC (YIN): 


Start Date: 
6/23/2011 
Start Qty: 
1.00 
Required Date: 6/30/2011 
Req'd Qty: 1.00 


Reference: 


111111111111111 


111111111111111 


Cust Item ID: 
Customer: 


___ 
Date: 


Date: 


Run 
Start 
1111111111111111111111111 


Stop 
1111111111111111111111111 


Sequence ID/ 
Work Center ID 


ISO 


1111111111111111111111111 
HandFXtube 


Hand Finishing 
Cross tubes 


Operation 
Set Up/ 
Description 
Run Hours 


Crosstubes 
Chemical 
Conversion 
0.00 


Memo 
0.00 


Chemical 
Conversion 
Coat Tube & Cuffs 


ToollD 
Tool # 
Plan 
Accept 
Reject 
Reject 
Insp. 
Code 
Qty 
Qty 
Number 
Stamp 


160 
QC3- Inspect Part Finish 
0.00 


~ 
1111111111111111111111111 
II 
10' 
O!! @ 
QC 
Memo 
0.00 


Quality Control 


170 
QC5- Inspect part completeness 
to step on W/0 
0.00 
LI 
1111111111111111111111111 
;(J -4-& 
QC 
Memo 
0.00 


Quality Control 


-- 
.... 


Dart Aerospace Ltd 
. 
. 
Approval 
Date 
Qty 
Approval 
y 
Chief Eng I 
Prod Mgr 
QC Inspector 
- 


. 


B 


WORK ORDER' CHANGES 


PROCEDURE CHANGE 


-- 
W/O: 
f-- 


DATE 
STEP 


1-. 


L.. 
- 


Part No: 
PAR #: 
----------- 
----- 


Resolution: 


Fault Category: 
_ 


Disposition: 
_ 


NCR::Yes 
No 
DQA: __ 


QA: !"J/C Closed: 
_ 


Date: 
_ 


Date: 
_ 


NOTE: pate & initial all entries 


- 
NCR: 
WORK ORDER NON-CCINFORMJ~NCE (NCR) 


- 
- 
Description of NC 
Corrective Ac1tion 
Section 
B 
Verification 
Approval 
Approval 
DATE 
STEP 
Sign & 
Section A 
Initial 
Action Description 
Section G 
Chief Eng 
QC Inspector 
Chief Eng 
Chiof Eng 
Date 
.- 


- 


- 


. 


- 


~ 
H:\IFORMS\Quality 
Assurance\approved 
QAWCRWO 
RevE 


,. ~--_..- --------~------------------------- 


QC: 
Date: __ 
SPC (YIN): 


Approvals: 
Process Plan: 
Date: __ 
Tooling: 


Work Order ID 
71195 
Thursday, June 23,2011 
12:36:02 PM 


Item 10: 
D212-664-207 


Revision 10: 
U/R 
Item Name: 
Crosstube 
Low Standard Aft 


Start Date: 
6/23/2011 
Start Qty: 
1.00 
Required Date: 6/30/2011 
Req'd Qty: 1.00 


Reference: 


111111111111111 


111111111111111 


11111111111111111111111111111111111 


Accept 
II11I1111111111111111111111111111111111111111111111111I11111 


Cust Item ID: 
Customer: 


___ 
Date: 
_ 


Date: 


Page 4 


Setup 
Start 
II11I11111111111111111111 


Stop 
1111111111111111111111111 


Run 
Start 
1111111111111111111111111 


Stop 
/111111111111111111111111 


Sequence IDI 
Work Center ID 


180 


1111111111111111111111111 
Outsource2 


Operation 
Description 


Outsource 
process - NOT per QSlO38 4.1 


Memo 


Set Up/ 
Run Hours 


0.00 


0.00 


Tool ID 
Tool # 
Plan 
Accept 
Reject 
Reject 
Insp. 
Code 
Qty 
Qty 
Number 
Stamp 


Outsource 
process - NOT 


190 


1111111111111111111111111 
Packaging 


Packaging 


200 


1111111111111111111111111 
QC 


Quality Control 


Liquid Penetrant 
Inspection 
as per QSI 038 
Issue P/O: / 
~~PI 
as per ASTM 1417 
Level 2 Attach copy of NOT results to work order 


Receive & Inspect for Damage & Mat'l Certs 
0.00 


Packaging 


Memo 
0.00 


Ensure copy of NOT results attached to work order. 


QC5- Inspect part completeness 
to step on W/O 
0.00 


Memo 
0.00 


Inspect for damage & ensure results are as per Owg 0212-664-207 


Dart Aerospace Ltd 
~- 
W/O: 
WORK ORDER: CHANGES 
1-- 
" 
- 
Approval 
DATE 
STEP 
PROCEDURE CHANGE 
By 
Date 
Qty 
Approval 
Chief Eng I 
Prod Mgr 
QC Inspector 


" 
. 


.' 
- 


. 
- 


Part No: 
PAR #: 
--------.-,- 
----- 


Resolution: 


Fault Category: 
_ 


Disposition: 
_ 


NCR~Yes 
No 
DQA: __ 


QA: INICClosed: 
_ 


Date: 
_ 


Date: 
_ 


Verification 
Approval 
Approval 
Section C 
Chief Eng 
QC Inspector 
'Sign & 
Date 


(NCR) 


NOTE: pate & initial all entries 


- 
.' 
NCR: 
WORK ORDER NON-CONFORMANCE 
-- 
" 
Description of NC 
Corrective ACltion 
Sec~ionB 
DATE 
STEP 
Initial 
Action Description 
Section A 
-. 
" 
Chief Eng 
Chillf Eng 


" 


~- 
- 
- 


- 


'.. 
- 


• 
H:\IFORMS\Quality 
Assurance\approved 
QA\NCRWO 
RevE 


Approvals: 
Process Plan: 
Date:__ 
Tooling: 


QC: 
Date:__ 
SPC(Y/N): 


r 
.~ 
.::...:.-._ 
.. --".. 
- 
Work Order ID 71195 
Thursday, June 23,2011 
12:36:02 PM 
--_. 
Item 10: 
0212-664-207 
Revision In: 
U/R 
ltem Name: 
Crosstube LowStandard Aft 


Start Date: 
6/23/2011 
Start Qty: 
1.00 
Required Date: 6/30/2011 
Req'd Qty: 1.00 


Reference: 


111111111111111 


111111111111111 


11111111111111111111111111111111111 


Accept 
111111111111111111111111111111111111111111111111111111111III 


Cust Item In: 
Customer: 


___ 
Date:__ 


__ 
Date:__ 


Page 5 


Setup 
Start 
1111I11111111111111111111 


Stop 
1111111111111111111111111 


Run 
Start 
1111111111111111111111111 


Stop 
II11I11111111111111111111 


Memo 
0.00 


I-Rivet 
and assemble Cuffs with T-Pin in the through bolt holes as per Dwg 
D212-664-247. 
with Sika flex in Between tube & Cuff 


Sequence ID/ 
Work Center ID 


210 


1111111111111111111111111 
Crosstubes 


Crosstubes 


Operation 
Description 


Crosstubes 


Set Up/ 
Run Hours 


0.00 


Tool In 
Tool # 
Plan 
Accept 
Reject 
Reject 
Insp. 
Code 
Qty 
/ty 
Number 
Stamp 
4 ~/r 
;(f-4 


AIR 
SIKAFLEX 
-241/-291 
BATCH: 
\ l ~ :s~ 3> 


215 


1111111111111111111111111 
QC 


Quality Control 


QC5- Inspect part completeness 
to step on W/O 


Memo 


***Inspect 
cuff with T-Pin*** 


0.00 
0.00S: lv~LDLo~ 


Dart Aerospace 
Ltd 


W/O: 
e---. 


DATE 
STEP 


- 
WORK ORDEFI CHANGiES 
- 
Approval 
PROCEDURE 
CHANGE 
By 
Date 
Qty 
Approval 
Chief Eng / 
Prod MQr 
QC Inspector 


- 


- 


Resolution: 
. 
_ 


Part No: 
. 
PAR#: 
_ 
Fault Category: 
_ 


Disposition: 
_ 


NCR: Yes No 
DQA: __ 
Date: 
_ 


QA: NlC Closed: 
Date: 
_ 


~OTE: .Date & mitial all entries 


. 


NCR: 
WORK ORDER NON-CONFORMANCE 
(NCR) 


- 


Description of NC 
Corrective 
Action 
Section B 
Verification 
Approval 
Approval 
DATE 
STEP 
. 
Sign & 
Section A 
Initial 
Action Description 
SectionC 
Chief Eng 
QC Inspector 
Chief Eng 
Chi,~f Eng 
Date 
. 
- 
- 


. 
- 


-- 
- 


- 


• 
H:\fFORMS\Quality 
Assurance\approved 
QAWCRWO 
RevE 


• J 
•. " 
-==-!" 
- 
.. 
_ 
. 
. 
_ 


Work Order ID 71195 


Thursday, June 23,2011 
12:36:02 PM 
-- 
. 
Item In: 
0212-664-207 
RevisioNIn: 
U/R 
Item Name: 
Crosstube 
LowStandard 
Aft 


Start Date: 
6/23/2011 
Start Qty: 
1.00 
Required Date: 6/30/2011 
Req'd Qty: 1.00 


Reference: 


111111111111111 


111111111111111 


11111111111111111111111111111111111 


Accept 
111111111111111111111111111111111111111111111111111111111111 


Cust Item ID: 
Customer: 


Page 6 


Setup 
Start 
1111111111111111111111111 


Stop 
1111111111111111111111111 


Approvals: 
Process Plan: 
Date: 
Tooling: 


QC: 
Date: 
SPC (YIN): 


___ 
Date: 


___ 
Date: 


Run 
Start 
1111111111111111111111111 


Stop 
1111111111111111111111111 


M~o 
0.00 


I-Prime 
inside and outside crosstube 
as per QSI 005 4.2 


\0 
_\'_' ~ 


Sequence IDI 
Work Center ID 


220 


1111111111111111111111111 
SprayPaint 


Spray Painting 


Operation 
Description 


Spray Painting 
per QSI005 
4.2 


SprayPaint 


Set Upl 
Run Hours 


0.00 


Tool In 
Tool # 
Plan 
Code 
Accept 
Reject 
Reject 
Insp. 
Qty 
Qty 
Number 
Stamp 
_1_ ~)~\_ 


230 


1111111111111111111111111 
QC 


Quality Control 


2-Paint outside crosstube 
with White Imron as per QSI 005 4.2 


PRIME: 
Start Time: to \0<::1 
Fininsh Time: 
\ \ : 6~ 


PAINT: 
Start Time: '\ 
'-0 Q 
Finish Time: 4~?'0 


QCl4-lnspect 
Spray Paint 
0.00 


Memo 
0.00 


Wrap in plastic bag to protect from scratches 


___.___~/(. 
;0' 
I '2 0 


Dart Aerospace ltd 
-- 
W/O: 
WORK ORDEFI CHANGES 
-- 
. 


DATE 
STEP 
PROCEDURE CHANGE 
- 


. 


By 
Date 
Qty 
Approval 


Chief Eng I 
Prod M r 
Approval 


QC Inspector 


: 
Part No: 
_ 


Resolution: 


PAR#: 
_ 
Fault Category: 
_ 


Disposition: 
_ 


NCR: Yes 
No 
DQA: __ 


QA: NlC Closed: 
_ 


Date: 
_ 


Date: 
_ 


NCR: 
WORK ORDER NON-CONFORMANCE 
(NCR) 


- 
Description of NC 
Corrective Ac'tion 
Section 
B 
Verification 
Approval 
Approval 
DATE 
STEP 
Sign & 
Section A 
Initial 
Action Description 
Section C 
Chief Eng 
QC Inspector 
Chief Eng 
Chil~f Eng 
Date 
- 
- 


~-"-...•. 


- 
- 


- 
NOtE: Date & initial all entries 
- 
. 


_ 
H:\fFORMS\Quality 
Assurance\approved 
QA\NCRWO 
RevE 


I 
~, 
- . 
.. 
~ 


QC: 
Date: 
SPC (YIN): 


Approvals: 
Process Plan: 
Date: 
Tooling: 


Work Order ID 71195 


Thursday, June 23,2011 
12:36:02 PM 


Item ID: 
0212-664-207 
Revision ID: 
VIR 
Item Name: 
Crosstube Low Standard Aft 


Start Date: 
6/23/2011 
Start Qty: 
1.00 
Required Date: 6/30/2011 
Req'd Qty: 1.00 


Reference: 


111111111111111 


111111111111111 


II111111111111111111111111111111111 


Accept 
111111111111111111111111111111111111111111111111111111111III 


Cust Item ID: 
Customer: 


___ 
Date: 
_ 


___ 
Date: 
_ 


Page 7 


Setup 
Start 
1111111111111111111111111 


Stop 
1111111111111111111111111 


Run 
Start 
1111111111111111111111111 


Stop 
1111111111111111111111111 


Sequence IDI 
Work Center ID 


240 


1111111111111111111111111 
Crosstubes 


Crosstubes 


Operation 
Description 


Crosstubes 


Memo 


1- Assemble 
as per Dwg 0212-664-247 


Set Upl 
Run Hours 


0.00 


0.00 


ToolID 
Tool # 
Plan 
Code 
Accept 
Reject 
Reject 
Insp. 
Qty 
Qty 
Number 
Stamp 


:e:"'\ 
(\ - ( (:)- (") 
-~ 
-_. 
- 
--.----r 


2- Lightly scuff the bon 
area using a 320 grit sand paper and clean the area 
with 41058 wash 'n' wipe 


3-lnstal 
support with magno/~ 
6398 per dwg 0212-664-247, 
--fr" \.)~ ?"KhS"iv') L.... 
cure for 12hrs before packaging. 
_ 
1.. '2~~ 0 
'S~IL '1iTf-\O-l£j) 
Time & date of apll!ication: 
{ ( 
(0 1 I 
, 


Batch: 
IIl "l...jc 
EXP. DATE 
, ==- (( 


250 


1111111111111111111111111 
QC 


Quality Control 


QC5-lnspect 
part completeness 
to step on W/O 


Memo 


..-•.,~, 


0.00 


0.00 


".'-'- 
Dart Aerospace 
Ltd 


W/O: 


DATE 
STEP 


WORK ORDEFt CHANGiES 


PROCEDURE 
CHANGE 


- 


By 
Date 
Qty 
Approval 
Approval 
Chief En'g / 
Prod Mqr 
QC Inspector 
- 


- 


- 


Part No: 
_ 


Resolution: 


PAR#: 
_ 
Fault Category: 


Disposition: 


NCR: Yes 
No 
DQA: __ 


QA: NlC Closed: 
_ 


Date: 
_ 


Date: 
_ 


Verification 
Approval 
Approval 
Section C 
Chief Eng 
QC Inspector 
'Sign & 
Date 


- 
(NCR) 


NOTE: Date & initial all entries 


NCR: 
WORK ORDER NON-CONFORMANCE 
-- 
- 


Description of NC 
Corrective 
Action 
Section 
B 
DATE 
STEP 
Initial 
Action Description 
Section A 
- 
Chief Eng 
Chit~f Eng 


~. 


_. 
- 
- 


,-- 
- 


• 
H:\fFORMS\Quality 
Assurance\approved 
QA\NCRWO 
RevE 


• 
B'art Aerospace 
Ltd 


W/O: 
('11\~6 
WORK ORDER CHANGES 
" . 


DATE 
STEP 
PROCEDURE 
CHANGE 
By 
Date 
Qty 
Approval 
Approval 
Chief Eng I 
Prod Mar 
QC Inspector 


II,btl) 
bONi) 
Su??()~S 
\J S\ ~G,. PKc::.5I:ZAL 
AzK 
Pn1AG0£j) 
\\ _\0 ....,) , 1I.tt:., 
~ 
Z4D 
?ec<:EDu-gE 
(1ZFn A lL) 
"!..'" 
@S; 6!(L 
~\hW\ 


- 


Part No:1)1..l2;- ~ 
...ixJ1 
PAR #: __ 
Fault Category: 
_ 


Resolution: 
Disposition: 


NCR: Yes No 
DQA: __ 
Date: 
_ 


QA: Nle Closed: 
Date: 
_ 


NCR: 
WORK ORDER NON-CONFORMANCE 
(NCR) 
- 
Description of NC 
Corrective 
Action 
Section B 
Verification 
Approval 
Approval 
DATE 
STEP 
Action Description 
Sign & 
Section A 
Initial 
Section C 
Chief Eng 
QC Inspector 
Chief Eng 
Chief Eng 
Date 


NOTE: Date & initial all entries 


H:\fFORMS\Quality 
Assurance\approved 
QA\NCRWO 
RevE 


Chris Provencal 


From: 
Sent: 
To: 
Cc: 
Subject: 


Follow Up Flag: 
Flag Status: 


Hi Chris, 


David Shepherd 
<dshepherd@dartaero.com> 
Wednesday, June IS, 2011 3:05 PM 


'Chris Provencal' 
'Mike Petsche'; 'Dan Stow'; 'Eric Downing'; 
'Linda Lacelle' 
RE:Procedure for installing supports. 


Follow up 
Flagged 


.•• • 
t 
• 
" 


" 


I agree with your procedure 
outlined 
below. 
It is our preference 
to leave the paint on the crosstube 
if we can for added 
corrosion 
protection 
(and for ease of manufacture). 
If Dan's final testing shows there is a big difference 
between 
a 


painted/unpainted 
crosstube, 
then we will switch to alodine only on the crosstube. 


David 


From: Chris Provencal [mailto:cprovencal@dartaero,com] 
sent: Wednesday, June 15, 201111:24 
AM 
To: 'David Shepherd' 
Cc: 'Mike Petsche'; 'Dan Stow'; 'Eric Downing' 
Subject: RE: Procedure for installing supports, 


David, 


Can I confirm 
that this is the agreed procedure 
for all newly manufactured 
tubes with off-center 
supports: 


Scuff paint under support, 
clean with 
MEK 
Completely 
remove any finish on support 
(if present), scuff bottom 
surface of support, 
clean with MEK 
Apply a 0.04" - 0.07" layer of Proseal 890 class 8-2 on bottom 
of support 
and install wet. 


Install clamps and torque 
per dwg 
Clean up excess proseal 
Let cure for 72 hours after installation, 
recheck torque. 


Chris 


From: David Shepherd [mailto:dshepherd@dartaero,com] 
sent: Tuesday, June 14, 201110:59 
AM 
To: 'Chris Provencal' 
Cc: 'Mike Petsche'; 'Dan Stow'; 'Eric Downing' 
Subject: RE: Procedure for installing supports, 


Made a couple of small changes. 


1 


Approvals: 
Process Plan: 
Date:~_ 
Tooling: 


QC: 
Date:~_ 
SPC (YIN): 


Work Order ID 71195 


Thursday, June 23,2011 
12:36:02 PM 


Item ID: 
D212-664-207 
RevisionID: 
VIR 
Item Name: 
Crosstube Low Standard Aft 


Start Date: 
6/23/2011 
Start Qty: 1.00 
Required Date: 6/30/2011 
Req'd Qty: 1.00 


Reference: 


111111111111111 


111111111111111 


11111111111111111111111111111111111 


Accept 
11111111111111111111111111111111111111111111111111111111111I 


Cust Item ID: 
Customer: 


Date: 


~_Date:_~ 


Page 8 


Setup 
Start 
1111111111111111111111111 


Stop 
1111111111111111111111111 


Run 
Start 
II11111111111111111111111 


Stop 
I111111111111111111111111 


Sequence IDI 
Work Center ID 


255 


1111111111111111111111111 
Packaging 


Packaging 


Operation 
Description 


Pick Kit 


Memo 


Set Upl 
Run Hours 


0.00 


0.00 


Tool ID 
Tool# 
Plan 
Accept 
Reject 
Reject 
Insp. 


Code :2#:;"' s~ 


260 


1111111111111111111111111 
QC 


Quality Control 


QC4- IOO% Inspect kits for completeness 


Memo 


0.00 


0.00 
~ 
II 


IdentifY and pack for shipping 
as per PPP D2I2-664-207 


270 


1111111111111111111111111 
Packaging 


Packaging 


Packaging 


Memo 


0.00 
~<lo 
C- 


0.00 


.•..-.•..~. 


Dart Aerospace ltd 
- 
. 
W/O: 
WORK ORDEFI CHANG.ES 
" 
Approval 
DATE 
STEP 
PROCEDURE 
CHANGE 
By 
Date 
Qty 
Approval 
Chief Eng / 
Prod Mgr 
QC Inspector 
-. 
- 
. 


- 


- 


Part No: 
PAR #: 
------------ 
---- 


Resolution: 


Fault Category: 
._ 


Disposition: 
_ 


NCR: Yes 
No 
DQA: __ 


QA: NlC Closed: 
_ 


Date: 
_ 


Date: 
_ 


NOTE: Date & initial all entries 


. 


NCR: 
WORK ORDER NON-C()NFORM,ANCE 
(NCR) 


Description of NC 
Corrective 
Action 
Section 
B 
Verification 
Approval 
Approval 
DATE 
STEP 
-Sign & 
Section A 
Initial 
Action [Jlescription 
Section C 
Chief Eng 
QC Inspector 
Chief Eng 
Chief Eng 
Date 
- 
- 


f-. 
- 
- 


- 
- 
" 


.. 
- 


• 
H:\fFORMS\Quality 
Assurance\approved 
QA\NCRWO 
RevE 


Page 9 


Setup 
Start 
1111111111111111111111111 


Stop 
1111111111111111111111111 


Run 
Start 
1111111111111111111111111 


Stop 
1111111111111111111111111 


Date: 


Cust Item ID: 


Customer: 


__ 
Date: __ 


111111111111111 


111111111111111 


QC: 
Date: __ 
SPC (YIN): 


Approvals: 
Process Plan: 
Date: __ 
Tooling: 


Item Name: 
Crosstube Low Standard Aft 


Work Order ID 71195 


Thursday, June 23, 2011 
12:36:02 PM 


Item 10: 
D212-664-207 


Revision JD: 
U/R 


Start Date: 
6/23/2011 
Start Qty: 
1.00 


Required 
Date: 6/30/2011 
Req'd Qty: 1.00 


Reference: 


~ _.._----------~--------------------- 


11111111111111111111111111111111111 


Accept 
111111111111111111111111111111111111111111111111111111111111 


Sequence IDI 
Work Center ID 


280 


1111111111111111111111111 
QC 


Quality Control 


Operation 
Description 


QC21- Final Inspection 
- Work Order Release 


Memo 


Set Upl 
Run Hours 


0.00 


0.00 


Tool 10 
Tool # 
Plan 
Accept 
Reject 
Reject 
Insp. 


Code 
_Qt_ 


y 


_ 
~ ~~d~ 


/h1Y 


)1-10 --/.) 


.. 
t 
. 


, 


"I 
U u 
: 
- 


, 
1 


~ 
" 
.• 
I 


Dart Aerospace 
Ltd 


W/O: 


DATE 
STEP 


". 
WORK ORDEB CHANGES 
:- 
Approval 
PROCEDURE 
CHANGE 
By 
Date 
Qty 
Chief Eng I 
Approval 
. 
Prod Mgr 
QC Inspector 
- 
.~ 


\ 


'... 


- 


, 


- 


Part No: 
._._ PAR #: 
_ 


Resolution: 


Fault Category: 
. 
._ 


Disposition: 
_ 


NCR: Yes No 
DQA: __ 


QA: NlC Closed: 
_ 


Date: 
_ 


Date: 
_ 


NOTE: Date & initial all entries 


- 
- 
NCR: 
WORK ORDER NON-CONFORMANCE 
(NCR) 


.' 


Description of NC 
Corrective 
Action 
Section B 
Verification 
Approval 
Approval 
DATE 
STEP 
-Sign & 
Section A 
Initial 
Action [J'escription 
SectionC 
Chief Eng 
QC Inspector 
Chief Eng 
Chief Eng 
Date 
- 
- 


• 


f---. 
- 


1---- 
- 


.», 
~ 
(" 
. 
. 
, 
- 


H:\fFORMS\Quality 
Assurance\approved 
QA\NCRWO 
RevE 


---- ~-~---p-~-- 
-' Picklist Print. 


Thursday, June 23,2011 
12:35:58 PM 


Work Order In: 
71195 


Parent Item: 
D212-664-207 


11111111111111111111111111111111111 


1111111111111111111111111111111111111111111111111111111111111111111111 


p~, 


Parent Item Name: 
Crosstube Low Standard Aft 
Start Date: 6/23120 II 


Start Qty: 1.00 


Required Date: 6/30/2011 


Required Qty: 1.00 


Comments: 
IPP Rev:A 
New Issue 07.09.12 
EC 
verified by: JLM 
IPP Rev:B 
ECN 1lOOp 08-01-11 DD verifiedby: EC 
IPP Rev:C 
ECN 1121 
08-02-25 
DD verifiedby:eC 
IPP Rev: D QC5 replaced by QCI5 at step 5 KJ Verified by: ec 


111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 


Manufactured 
No 


Component Item ID/ 
Replacement 
Mfg/ 
Item Name 
Item ID 
Purch 


0212-664- 
207TRNRevA 


Bin 
Primary 
Item 
Location 
L~st 
Route 
Location 
Seq ID 
Unit of 
Measure 


Each 


Qtyon 
Hand 


0.0000 


Qty per Kit 
Total 
Qty 
Date 
Status 


111111101 @;~'~;~~ 
c:; 


CR3212-4-06 
Purchased""'. 
No 


140 
2 
2 


1111111111 


,. 
'J.~./~~; 


13.0000 


~K~~/- 
_'K_'_\ 
_ 


906.0000 
44 
44 


1111111111 


LocCode 


LocCode 


Each 


~ 


906 


106 


800 


~ 


13 
I 


10 


2 


Each 
220 


112492 


112794 


ST311 


ST477 


53501 


62225 
;tt?ili 


Manufactured 
No 


11111111111111111111111111111111111111111111111111111111111111111 


CHERRY 
RIVET 


111111111111111111111111111111111111111111111 
CUFF 


Cross tube Turning 
Detail 


03660-1 


Dart Aerospace 
Ltd 
- 
W/O: 
WORK ORDEFI CHANGES 
- 
- 
DATE 
STEP 
!PROCEDURE CHANGE 
IBy 
Date 
Qty 
Approval 
Approval 
Chief Eng / 
Prod Mgr 
OC Inspector 
- 
- 


- 
- 


Part No: -------- 


Resolution: 


PAR#: 
_ 
Fault Category: 
_ 


Disposition: 
_ 


NCR: Yes 
No 
DQA: __ 


QA: NlC Closed: 
_ 


Date: 
_ 


Date: 
_ 


NotE: Date & initial all entries 


NCR: 
WORK ORDER NON-CONFORMANCE 
(NCR) 


" 
- 
Description of NC 
Corrective 
Action 
Section B 
Verification 
Approval 
Approval 
DATE 
STEP 
-Sign & 
Section A 
Initial 
Action Description 
SectionC 
Chief Eng 
OC Inspector 
Chief Eng 
Chil~f Eng 
Date 
. 
_. 
- 


1--- 
- 
- 


f--- 
- 
. 


. 


• 
H:\fFORMS\Ouality 
Assurance\approved 
OA\NCRWO 
RevE 


'II rn ""I' ~111Uml~: "1111 III 
I 
I 
I 
!'" I' I'f"!": 


Page 2 
Thursday, June 23,2011 
12:35:58 PM 


~-~~~~~"~--_._.-._~--~~--~--~~~~~~~---~---~----"-~~~~----- 


" 
. 
.Picklist Print 


Work Order ID: 
71195 


Parent Item: 
D212-664-207 
,. 
Parent Item Name: 
Crosstube Low Standard Aft 


11111111111111111111111111111111111 


11111111111111111111111111111111111111111111111111111111\111\111111111 
Start Date: 6/23/2011 


Start Qty: 1.00 


Required Date: 6/30/2011 


Required Qty: 1.00 


03595-063-530 
Manufactured 
No 


111111111111111111111111111111111111111111111111111111111111111111111111111 
RUBBER CUSHION 


240 
Each 
82.0000 
4 
4 


1111111111 
~ 
\ 
{ 
~ 
\ 
~ 
-c> 


Loc Code 


55.0000 
4 
4 


1111111111 
~t 
\ '.' 10 - IT 


~ 
.•.~-- 


2 
2 


1111\11111 


17.0000 


Loc Code 


Loc Code 
Location 
M!£..Q!y 


LG 
56 
'67 
56 


LG055 
26 


63407 
6 


67185 
20 


Manufactured 
No 
240 
Each 
<7l)D~ 


Location 
M!£..Q!y 


LG 
17 


70737. 
17 


Purchased 
No 
240 
Each 


--. t\'l>~3 


Location 
M!£..Q!y 


FG 
5 


105884 
5 


LG050 
50 


116839 
2 


117344 
5 


117998 
43 


Manufactured 
No 
255 
Each 


111111111111111111111\11111111111111111111111 


MS21920-28 


D2940-1 


Clamp(per 
MIL-DTL-8783C) 


Support 


~ 
111111111111111111111111111111111111111\11111111111111111111 


J~,~!illli~IIIIIIIIIIIIAUIIIII1 


ST053 


68920 


M!£..Q!y 


10 


10 


Loc Code 


Thursday, June 23,20// 
/2:35:59 PM 
Shop Packet Print 
Page 2 


Dart Aerospace 
Ltd 
- 
- 
W/O: 
.. 


DATE 
STEP 
-- 
- 


- 


- 
•. 


WORK ORDEB CHANC.ES 


PROCEDURE 
CHANGE 
By 
Date 
Qty 
Approval 
Approval 
Chief Eng / 
Prod Mar 
QC Inspector 


. 


. 


Part No: 
_ 


Resolution: 


PAR#: 
_ 
Fault Category: 
_ 


Disposition: 
_ 


NCR: Yes 
No 
DQA: __ 


QA: I'VC Closed: 
_ 


Date: 
_ 


Date: 
_ 


NCR) 


Verification 
Approval 
Approval 
Section C 
Chief Eng 
QC Inspector 
Sign & 
Date 


- 
.. 


NCR: 
WORK ORDER NON.CONFORMJ~NCE.( 


•. 
- 
Description of NC 
Corrective 
Action 
Section 
B 
DATE 
STEP 
- 
Section A 
Initial 
Action Dlescription 
- 
Chief Eng 
Chie.f Eng 
- 


~- 
- 
. 


NOiE: Date & initial all entries 


H:\fFORMS\Quality 
Assurance\approved 
QA\NCRWO 
RevE 


~ .Picklist Print 
Page 3 
Thursday, June 23,2011 
12:35:59 PM 


Work 
Order 
ID: 
71195 
11111111111111111111111111111111111 


Parent 
Item: 
D212-664-207 
1111111111111111111111111111111111111111111111111111111111111111111111 
Parent 
Item Name: 
Crosstube Low Standard Aft 
Start 
Date: 6/23/2011 
Required 
Date: 6/30/2011 
J~~mnl~gn 
III ~llIInllllllllllll 
I1I1I11 


Start Qty: 1.00 
R"IU;'ZO 
Purchased 
No 
255 
Each 
359.0000 
'\. 6: 
6 
"- 


1111111111 
/ 


,(\ 
Nut 
Location 
!&£..Q!y 
Loc Code 


ST300 
359 
117343 
59 
117677 
200 
/l7~ F7) 


118078 
100 
Jf 
rnlITIil1 
1~11~llIlmllmlllg1mIllii j'oo6.,J 
Pureh",d 


No 
255 
Each 
0.0000 


11111~nli8\ ;;'//75Q- d 
X) 
Washer 
\-'J 
4 
~ 
~ 
IAN6-46A~ 
Purchased 
No 
255 
Each 
96.0000 
J4 
'111111111111111111111111111111111111111111111 
1111111111- 
,- 
~ 


)() 
Bolt 
Location 
Loc Orr 
Loc Code 


ST340 
46 
117366 
46 


ST343 
i 
I 
50 
117688 
50 
~ 
!l1f.A tfF 
Jl ~ulmRllull Ollllnil01111111110 
III 


Purchased 
No 
255 
Each 
48.0000 
11111110° 
2 
"- d- 
)( 
Bolt 


J 
Location 
!&£..Q!y 
Loc Code 


ST344 
48 


117366 
48 
112 3t, (, 
, 
, 


Thursday, June 23,201/ 
/2:35:59 PM 
Shop Packet Print 
Page 3 


Dart Aerospace 
Ltd 
- 
- 
. 
W/O: 
WORK ORDEFI CHANGiES 


DATE 
STEP 
[PROCEDURE CHANGE 
IBy 
Date 
Qty 
Approval 
Approval 
Chief Eng I 
Prod Mgr 
QC Inspector 
1---- 
" 
. 


- 
. 


~ 
- 


Part No: 
_ 


Resolution: 


PAR#: 
_ 
Fault Category: 
._ 


Disposition: 
_ 


NCR: Yes No 
DQA: __ 


QA: NlC Closed: 
_ 


Date: 
_ 


Date: 
_ 


(NCR) 


- 


-Sign & 
Verification 
Approval 
Approval 


Date 
SectionC 
Chief Eng 
QC Inspector 
- 
.. 


- 


- 


NOTE: Date & initial all entries 


NCR: 
WORK ORDER NON-CONFORMANCE 
_ .. 
- 
Descriiption of NC 
Corrective 
Action 
Section B 
DATE 
STEP 
Initial 
Action Description 
Section A 
Chief Eng 
Chi'3f Eng 


f---. 


1---- 


. 


_ 
H:\fFORMS\Quality 
Assurance\approved 
QA\NCRWO 
RevE 


DART AEROSPACE 
LTD 
Work Order: 
'7}J9<j 


Description: 
Crosstube 
Low Aft (205/212) 
Part Number: 
0212-664-207 


Inspection 
Dwg: 0212-664-247 
Rev: B 
Paae 1 of 1 


<:'?\ 
. 
<> 
'-..X.). bL 


Max 
18.42 
48.81 
52 
97.62 


(1L\a~-:- S{'l~ 
t.6, Z 


Min 
18.16 
48.55 
49 
97.1 


~-_.!. 
1l-.500i\ 


Re 


Rev 
Date 
A 
08.02.29 
B 
10.04.01 


,,' " 
H:lsolformsldimension 
sheetslapproved 
DSIBlank-XtubeBend-DimSheet 
rev C.doc 


. 
' .. 


A 


B 


C 


2 


3 


4 


4 


5 
6 


6 


7 


8 


8 


, 
I 
, 
, 


& 


Item 
Qty 
Qty 
Part Number 
Description 
D 
.247 
-2478 


1 
X 
D212-ll64.247 
CROSSTUBE 
ASSEMBLY 
/205/212 
LOW AFn 
2 
X 
D212-ll64.2478 
CROSSTUBE 
ASSEMBLY 
214 LOW AFT 


3 
1 
1 
D60~132 
CROSSTUBE 
4 
2 
2 
D2940-1 
SUPPORT 
- 
5 
4 
4 
D3595-063.53O 
RUBBER CUSHION 
6 
2 
2 
D366Q.l 
CUFF 


7 
4 
4 
MS2192Q.28 
CLAMP 
OR MS2192Q.3O 
8 
44 
44 
CR3212-4.Q6 
RIVET {OR M788513-4.Q6 


9 
AIR 
AIR 
MAGNOBOND 
6398 
ROCKWELL 
SPECIFICATION 
RBO.120.Q23 
ADHESIVE 
~~:~lIBELL 
SPEC. 299-947.100. 
TYPE II, CLASS 2 


10 
AIR 
AIR 
SIKAFLEX.241/.291 
SEALANT (OR PROSEAL 890 OR MIL.S.8802 
CLASS 
B2SEALANTI 


... 


GENERAL 
NOTES: 
CEO AliACHED 
1) 
MATERIAL: 
MANUFACTURED FROM 06008.132 
FINISHED LENGTH = 128.288<0.020 (BEFORE BENDINGITRIMMING) 
.. 
2) 
FINISH: 
CHEMICAL CONVERSION COATPER DARTQSI 0054.1 
PRIME INSIDE AND OUTSIDE PER DART OSI 005 4.2 
jllC<J.t 1l.~I4- 
PAINT OUTSIDE PER DART QSI 005 4.2 
3) 
TOLERANCES ARE PER DART QSI 018 UNLESS OTHERWISE NOTED. 
Il. o":l:l.'/) 
4) 
UNITS: INCHES UNLESS OTHERWISE NOTED. 
5) 
BREAK SHARP EDGES: 0.005 TO 0.010 MAX. 


UNDER.)EVIEW 


6) 
IDENTIFICATION: SCRIBE DART PART NUMBER 'D212.664.XXX' AND BATCH NUMBER ON INSIDE OF CUFF 
USING VIBRATING STYLUS. 
7) 
WEIGHT: 0212.664-247 = 36.6 lb. (PER IIN.D212.664) 
D212-664.247B = 36.6 lb. (pER IIN.Q212-664) 
I W,/)ab,(" 
I 
8) 
PART IS SYMMETRIC ABOUT CENTERLINE. 
, 
9) 
WHEN MACHINING TAPER. RUN currER 
OFF PART. BLEND OUT EDGE LONGITUDINALY. TRANSITlON SHOULD 
BE SMOOTH. 
10) BEND PROGRESSIVELY WITH A MINIMUM OF 8 PASSES. MAXIMUM TUBE FLATTENING DUE TO BENDING IS 6% 
RELEASED 


BASED ON 0.0., EXCEPT UP TO 10% IS ALLOWED IN AREA NOTED. 
. 
11) LIQUID PENETRANT INSPECT OUTSIDE SURFACE OF CROSSTUBE PER QSI 038. 
12) INSTALL 02940-1 SUPPORT USING 0.03" TOO.06'THICK 
LAYER OF MAGNOBOND 6398 TO THE SURFACE OF 
2009 -10- Z 9 
02940.1 THATWILL BE IN CONTACT WITH THE CROSSTUBE PER QSI 015. LET CURE FOR 12 HOURS AFTER 
INSTALLATION AND PRIOR TO PACKAGING. 
NiP' 
13) INSTALL MS21920-28 CLAMPS (OR -30)WITH 03595-063-630 RUBBER CUSHIONS TO SECURE THE 02940.1 
- 
SUPPORT ON TOP SIDE OF THE CROSSTUBE. ENSURE CLAMPS ARE OPPOSITE OFCROSSTUBE SUPPORT. 
I- 
14) EXTREME CARE MUST BE TAKEN TO PROTECT THE OUTSIDE SURFACE OF THE TUBE. THE OUTSIDE 
SURFACE MUST BE SMOOTH AND FREE FROM SURFACE DEFECTS SUCH AS SCRATCHES. NICKS, OR DENTS. 
DEFECTS UP TO 0.005' MAYBE BLENDED OUT LONGITUDINALLY. CIRCUMFERENTIAL GRIND MARKS ARE 
UNACCEPTABLE. 
B 
REVISE GENERAL NOTES/PART LIST; UPDATE TO 
RF 
09.09.30 
15) TORQUE CLAMPS 80 TO 100 IN.LB. ENSURE ATLEAST 1.5THREADS SHOWING IN SAFETY AND THAT NUT HAS 
CURRENT STANDARDS; ADD -247B (ZN C4-2. 05-2) 
NOT BOTTOMED-OUT AFTER TORQUING. 
A 
NEW ISSUE 
CP 
07.07.07 
"- 
16) INSTALL 03660-1 CUFF AFTER CHEMICAL CONVERSION C~T 
BUT BEFORE PAINT. WITH A LAYER OF 
~ 
--'-- 
SIKAFLEX-2411.291 OR PROSEAL 890 OR MIL-5-6802 CLASS ~BtTWEEN 
CUFF AND CROSSTUBE. 
REV. 
DESCRIPTION 
BY 
'-'AlE 
SEAL EDGE OF CUFF TO ENSURE NOG.APS. 
OESiGi~ 
fP 
DART AEROSPACE 
LTD 
17) TOUCH.UP HOLES WITH CHEMICAL CONVERSION COAT. 
DRAWN 
RF 
HAWKESBURY. ONTARIO. CANADA 


CHECKED 
~ 
DRAWING NO. 
REV. B 
MFG. APPR, 
D212~664-247 
SHEET 10F4 


APPROVED 
A 0 
TITLE 
SCALE 


DE APPR. 
'" F 
CROSSTUBE (205/212 
LOW AFT) 
NTS 


DATE 
09.09,30 


COPYRIGHT 
~2Ol:l1BY DART 
AEROSPACE 
LTD 


THlSlXX:UIlENTISl'IW"TENlOCONfEJ(!(noI."'lDI5IlFl'U!J)(lNTitEe:I'II£$$o:lNOI1'IO"ntA.TrflS 
"01'TOII£U$EOFORNt1I'111lPOSEOIICC"ll!:OOll~TElTO""'VO'TlfERPEl!SONWl1'HOlJT 
WRlnE"PERMl~,"- 
O.tlllAtROSPAC/:':UD 
, 
, 


D 


C 


B 


A 


o 


C 


8 
6 


I 
It 


SYM 


0212~64-247J.247B 
ASSEMBLY 
DETAIL 


4 


IJDITDlJD 
D2940-1 SUPPORT 
MS21920-28 
CLAMP, 2X 
D3595-063-530 
RUBBER CUSHION, 2X 
2 PL 


0212-664-607 
BENT TUBE 


o 


C 


B 


A 


8 


03595-063-530 
RUBBER CUSHION 
UNDER CLAMP, REF 


lTIJ-BD 
MS21920-28 
CLAMF 
----./ 
REF 


7 


SECTION 
A.A 
06-2 
SCALE4X 


6 


OD 
APPLY MAGNOBONO 
BETWEEN 
02940-1 AND 
CROSSTUBE 


02940-1 
SUPPORT 
REF 


"'--- 


5 
4 
3 


DESIGN 


DRAWN 
RF 


CHECKED 


MFG, APPR. 


APPROVED 


DEAPPR. 


DATE 
09.09.30 


DART AEROSPACE 
LTD 
HAWKESBURY, ONTARIO, CANADA 


DRAWING NO. 
REV. 
B 


0212-664-247 
SHEET 2 OF 4 


TITLE 
SCALE 


CROSSTUBE 
(205/212 
LOW 
AFT) 
NTS 


COPYRIGHT02007 
BY DART AEROSPACE 
LTD 
~T~~:~=~!i:=~~~?~=.1$ 


2 


A 


8 
6 
5 
4 
2 


A2-J 
B 


D 


c 


19.86 
<0.13 


18.29 
<0.13 


IJD 
REAM 00.386'3~ 
THRU, 
HOLE TO BE ALIGNEDWITHIN 
<0.001 OF HOLE ONOTHER 
SIDE OF CUFF (1 PL PER CUFF) 


R102.0j:2.0 


32.17" 


(817mm) 


~B 


I 


I 


\ 
S~M 


TRIM TO DIMENSIONSSHOWN 
I 
~~~~~;3-=====-===== 


25.96 
REF 
~~:J 
----II 


1--------------------------100.00<0.25 
--------------------- 
-1 


---------------------------- 
110.22 
REF 


------------- 
55.11 
REF 
------------_ 


D 


c 


IJD 


~~~0230X{OO" 
, 
INSTALL CR3212-4-00 RIV~~ 
22 PL PER CUFF (44 PL PER CROSSTUBE) 
DART AEROSPACE 
LTD 
HAWKESBURY, ONTARIO, CANADA 


DRAWING NO, 
REV, B 
D212.664.247 
SHEET 3 OF 4 


TITLE 
SCALE 
CROSSTUBE (205/212 LOW AFT) 
NTS 


COPYRIGKT~:ZOO7 
BY DART 
AEROSPACE 
LTD 
~~,;:r~::::=:~~_:~~~~~==:;5 


WltmVlPltRM$$IOI'IfnOIIOO'lT.o£llOSI'.ta:lTtl. 


A 


B 
CEO ATTACHED 


UNDER 
REVIEW 
I t{/I,pUl 
I 


RELEASED 
2009 -10- 2 9 
W"--- 


0.438 
REF 


SECTION 
B-B 
04-3 
SCALE4X 


03.250 
REF 


DESiuN 


DRAWN 
RF 


CHECKED 


MFG, APPR. 


APPROVED 


DE APPR. 


DATE 
09.09,30 


'---- 


D212.664-607 
I\. 
BENDING AND DRILLING 
DETAIL 
IJD~ 
OD 
D3660-1 CUFF 
2 PL PER CROSSTUBE 


IJD 
REAM00.386~~= THRU 
HOLE TO BE ALIGNED 
WITHIN .0.001 OF HOLE 
ON OTHER SIDE OF CUFF 
2 PL PER CUFF 


VIEW C-C: CUFF DETAIL 
07-3 
SCALE4X 


'------ 


A 


B 


6 
5 
4 
3 


8 
7 
6 
5 


o 
o 


B 


C 


DEO ATTACHED 
IClCOJlll.1Q 
14- 


~l(,O"l.~ 
uf~~~w 


3.250 
STOCK,REF 


3.250 
STOCK, REF 


~~=~~~~~E~-~ 
~~~~ 
=E~~~ 


3.1121~ 


D212-664-247TRN 
TURNING 
DETAIL 


3.009~~ 
. 
2.906~£~ 
2.8021:i 


2.687~~ 


gooP 


OO"'~'o.o-rH. 
","00' ,,~, 
"I" 
,=, 
"I 


CUT OFF AFTERI 
CUFF 
,I 
BENDING, REF 
REF 
LL 
~ a 
("') 
(") 
M 
M 
("') 
~~ 
~ 
~ 
~ 
~ 
~ 
[I) 
tti 


M 
('I')-ei 
~ 
~ 
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D212-664-247 
SHEET 4 OF 4' 


TITLE 
SCALE 
CROSSTUBE (205/212 
LOW AFT) 
NTS 
~T~:,;~~~sii~d~=~G 


A 


8 
5 
4 


DRAWING NO, 
D212-664-247 


DRAWN 


DATE 
11.07.15 
DATE 


. APPROVED 


DATE 


SHEET NO. 


SHEET 1 OF.1 


DE APPR. 


DATE 


SCALE 


NTS 


PURPOSE: 
REPLACE MAGNOBOND 
WITH PROSEAL. : 


CHANGE: 


IS: 


Item 
Qty 
Qty 
Part Number 
.247 
.247B 
Description 


9 


WAS: 


9 


AIR 
. AIR 
PROSEAL 890 B-2 i 


AIR 
AIR 
MAGNOBOND 
639~ 


SEALANT, AMS-S-8802 CLASS B-2 


ROCKWELL 
SPECIFICATION 
RBO-120-023 
ADHESIVE (TEXTRON/BELL 
SPEC. 299-947-100, 
TYPE I( CLASS 2 ADHESIVE 


:I 
NOTE 12 & 15, SHEET 11S AMENDED AS ~OLLOWS: 
! 
IS: 


12) TO INSTALL D294().1 SUPPORT: ABRADE MATING SURFACE OF SUPPORT AND CROSSTUBE WITH 
180-GRIT SANDPAPER 
AND REMOVE ~ESIDUE WITH MEK (OR EQUIVALENT). 
APPLY A 0,04" TO 0.07" 
THICK lAYER 
OF PROSEAL 890 CLASS B-2 (OR AMS-S-8802 CLASS B-2) SEALANT TO MATING 
SURFACE 
OF SUPPORT. 
! 


15) TORQUE 
CLAMPS 80 TO 100 IN-LB. 
EJ\lSURE AT LEAST 1.5 THREADS SHOWING 
IN SAFETY AND 
THAT NUT HAS NOT BOTTOMED-OUT!AFTER 
TORQUING, 
PRIOR TO PACKAGING, 
RE-CHECK 
TORQUE 
ON CLAMPS 
AFTER PROSEAL 
890 SEALANT 
HAS CURED FOR 72 HOURS. 
I 
! 
WAS: 


12) INSTALL 02940.1 
SUPPORT 
USING 0.0'3" TO o.oe" THICK LAYER OF MAGNOBOND 
6398 TO THE 
SURFACE 
OF 02940-1 
THAT WILL BE IN CGm-ACJ 
WITH THE CROSSTUBE 
PER QSl 015. LET CURE-- 
FOR 12 HOURS AFTER INSTALLATION: AND PRIOR TO PACKAGING. 
I 


15) TORQUE 
CLAMPS 80 TO 100 IN-LB. 
ENSURE AT LEAST 1.5 THREADS SHOWING 
IN SAFETY AND 
THAT NUT HAS NOT BOTTOMED-OUTiAFTER 
TORQUING. 


DART AEROSPACE LTD. 


5.2 
STANDARD GEAR CROSSTUBES 


REFERENCE ONLY4 
IIN-D212-664 
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,.' 


~ 
" 
Item 
-107 
.207 
.209 
Part Number 
Description 
- 
CROSSTUBE INSTAllATION, 


X 
0212-664-107 
204/205/210/212/214/412, 
UH-1H, UH-1A1B/E/F/LlP, 
TH-1F/l, 
HH-1K STANDARD FWD 
CROSSTUBE INSTAllATION, 
X 
0212-664-207 
204/205/210/212/214, 
UH-1H, UH-1A1B/E/F/LlP, 
TH-1F/l, 
HH.1K STANDARD AFT 


X 
0412-664-209 
CROSSTUBE INSTAllATION, 
412 STANDARD AFT 


CROSSTUBE ASSEMBLY, 
6 
1 
D212-664-147 
204/205/210/212/214/412, 
UH-1H, UH-1A1B/E/F/LlP, 
TH-1F/L, HH-1K STANDARD FWD 
CROSSTUBE ASSEMBLY, 


7 
1 
D212-664-247 
204/205/210/212/214, 
UH-1H, UH-1A1B/E/F/LlP, 
TH-1F/L, HH-1K STANDARDAFT 


8 
1 
D412-664-249 
CROSSTUBE ASSEMBLY, 
412 STANDARD AFT 


10 
2 
* D2893-1 
SUPPORT 


11 
4 
* D3595-063-450 
RUBBER CUSHION 


12 
4 
* MS21920-25 
CLAMP (OR MS21042-26) 


13 
4 
AN6-35A 
BOLT 


14 
4 
AN6-36A 
BOLT 


15 
6 
MSfJ042L6 
_. 
NUT (OR MS21042-6) 


16 
~\ 
" 
) 


20 
2 
* D2940-1 
SUPPORT 


21 
4 
* D3595-063-530 
RUBBER CUSHION 


22 
4 
* MS21920-28 
- 
CLAMP (OR MS21042-30l 


23 
.". 
4 
, 
~AN6-40A. 
BOLT\ 


24 
2 
iAN6-41A 
BOLTi 


25 
.l 
6 
MS21042L6 


"," 
'NUnOR 
MS21042-6) 


26 
"\ 
18 
.--\ 
1.AN960JD616 
'WASHER 
l 
~.--- 
-,~.,_.- 


30 
1 
* D2896-1 
SUPPORT 


31 
2 
* D2856-600-1009 
ABRASION STRIP 


32 
2 
* D3595-063-570 
RUBBER CUSHION 


33 
4 
* MS21920-28 
CLAMP 


34 
2 
* MS21920-30 
CLAMP (OR MS21042-32) 


35 
4 
AN6-40A 
BOLT 


36 
2 
AN6-41A 
BOLT 


37 
;'. -f'l._ 
"NUnOR 
MS21042-6) 


38 
18 
AN960JD616 
"WASHER 


39 
2 
* D3189-1 
CHAFING SHIELD 


45 
2 
* D3659-1 
CUFF 


46 
2 
2 
* D3660-1 
CUFF 


47 
44 
44 
* CR3212-4-06 
RIVET (M7885/3-4-06) 


48 
44 
* CR3212-4-07 
RIVET (M7885/3-4-07) 


50 
1 
\ 
1 \ 
,D3428-1 
.PLACARD \ 


*REFERENCE 
ONLY. 
PARTS ARE INCLUDED IN D212-664-147/-247 OR D412-664-249 ASSEMBLIES ABOVE 
NOTE: 
KITS INCLUDE EXTRA HARDWARE FOR COMPATIBILITY WITH BOTH DART AND BELLlAA 
SKIDTUBES. 
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o 
SHOT BLASTED 
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TO 52°C/125°F 


DATE 


ACUREN 
JOB No. 


POIWO 
No. 


o 
SOLVENT REMOVABLE 
0 POST EMULSIFIED 


BLACK liGHT 
SIN 
? fd1 
.0'6UTPUT> 
1000 
J-l W/CM2 
0 AMBIENT < 2 Ie 


o 
FLASHliGHT 
0 TROUBLELIGHT 
0 
OUTPUT> 100 fe @ SURF,4CE 
MIN. 


MIN. 


MIN. 


10 
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10 
DORY 


o 
ViSIBLE 
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0 MACHINED 
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EXAMINED 
I 
lJOB DESCRiPTION 
- 
r 


~ 
e>~ 
iTEST DETAilS 
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